We demonstrate the existence of population-trapping states in a two-level system driven by a frequencymodulated field. We present detailed numerical results on trapping and also on jumps in the system which occur when the energy levels cross. [2] .Most of the existing investigations discuss the trapping states in three-level systems. The two-level systems so far are not known to exhibit trapping states, except when the two-level atom is interacting with a quantized field [3] .
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The trapping states of a system occupy a very special place in quantum optics. A large number of papers have discussed the importance and applications of coherent population-trapping states [1] which occur in a A system driven by two semiclassical fields. The trapping states of a A system driven by quantized fields have been very recently discovered [2] .Most of the existing investigations discuss the trapping states in three-level systems. The two-level systems so far are not known to exhibit trapping states, except when the two-level atom is interacting with a quantized field [3] .
In this Rapid Communication we show that we can realize trapping states in two-level systems by driving the system by frequency modulated semiclassical fields. We present both analytical and numerical results.
In order to keep the analysis as simple as possible, we consider the frequency-modulated field on resonance with the frequency of the atomic transition. The interaction Hamiltonian in the interaction picture can be written as Jo(M) =0, (6) then the interaction Hamiltonian (5) vanishes and in such a case one is left only with the fast oscillating terms in (4) .
Clearly, under these conditions one would expect that no dynamical evolutions will take place on a time scale that is slower than the scale of periodic exponentials in (4) and that the populations will thus be trapped on this slow scale. For time t=ml2A (say), the other exponentials in (4) %e next discuss the numerical results, which support the above findings. It should be noted that the response of the two-level atom subject to a bichromatic field has been very extensively studied [5 -8] . However, most of the literature concerns the steady state, though some papers deal explicitly with the transient response [9, 10] . In light of our earlier discussion we concentrate on the trapping situation; i.e. , when the condition (6) For example, y =y+0.8 means: the value on the y axis equals the actual value plus 0.8.
At. In the interval 0(At( n/2 the atom remains trapped in the ground state except for the small oscillations at fast time scales. At At= m/2 the atom can make a transition to the excited state. However, here in the region m/2(At(m. we find that the atomic polarization (Fig. 3) is also significant.
Thus the atomic state in this region is a coherent state [11] .
In Fig. 3 (8) . Finally in Fig. 4 we show the effect of the atomic spontaneous emission, which is expected to change the characteristics of the trapping state, In earlier transient experiments Golub and Mossberg [10] used the Yb atom transition, which has 7-875 nsec. This atom seems suited to observing the trapping states discussed here, as we can use A-1 MHz and observation time in the range of nanoseconds to microseconds.
Thus in conclusion we have demonstrated the possibility of producing trapping in two-level systems, the existence of which depends on the conditions (9) . We further show that the system jumps whenever the energy levels in the frame rotating with the instantaneous frequency of the field cross each other. The issues discussed in this paper would be even more interesting in the context of higher spins or multilevel systems where several levels can cross at the same time, and we hope to discuss these in the future.
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